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tiMo sfet^u ±&&j3*mm<DmBmvk&ii i ±&±MMto& 
[«#^5] ±ffii»*«*ifli««, iioj/ij3>Rt, ^<D±izmmzn 
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wm^mfom tmmmtimmm t. it, mmmmn-® zir itgets tit v^ 

[o o o l ] 

ZKDfgBJItt, SOI (silicon on insulator) MfflMOSFET (±m~Wl 
[0 0 0 2] 
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'&&<Dz<Dm<D¥mftmm<Dmm&tfTm<n*mzmznn^z. 

[0 0 0 3] 

[^MffFXSR i ] 

(S*»*j , r>f • hy^w-t^r/u^ • u*-, i4 4ii4t, 19 

9 7^4^, i6 4 6~6 5 0l (C.I.Huang ffi, "LOCOS- Induced Stress Eff 
ects on Thin-Film SOI Devices," IEEE ELECTRON DEVICE LETTERS, Vol. 44, N 
o.4, April 1997, p. 646-650) 
[0 0 0 4] 

HI 6 (a) JkT* (b) IC^CDSO I fS©MO S F E T &f^feti#gf 
£^1% IMS (a) toftQ&M (partially-depleted: PD) f/U^T*l) 
y, HH (b) tt, ^iS^S (fully-depleted: FD) -r^W „ 0^ 

%ti>&»flfcfcJIK (BOXI) 22^ -e<0±lC^JERS*lfc.SO IJK2 5 hSr^-T 

£„ so 1&2 5icMO sfetcv-^' Fi/-f>3 i, &t>*^ y * ;i/ 2 7 

V*S„ iCi^^MOSFETH ittSffiCDif, «AtfHtH©MO 

S FET^?>, *^«tt2 6tC*y^«S*lTV^*. 

gP#£i£M (partially-depleted: PD) X £ (fully-depl 

eted: FD) t^W *0>#31tW&5iV^i S O I JR 2 5(Z)ff£ t SO I T?&»J, 3P 
^ST'lilf 1 0 0 7&M2 0 0 n mlE %±&2.mV&5 0 nmgTOi 

^so itt#««MSti«. 

SOI (silicon on insulator) M O S F E T te*©*S&&WIK;fr 

s^aiaso i T-vMx-eii, hTK7g/*3*i5£3.M#s o i R2 5 
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u y s/ 3 ;i/ KfliiR (s«) T'/Jn$ < fcs. z.<Dfe&. m-v>*~y 

U Lfc^fC, U#v^«£E (Vth) (Bulk) -t^W** 

imasoif/u^ (H6 (a) ) <fc»;/hs<^#si:v^eifUj^*«fe«. 

[0 0 0 5] 
[»W#jWifeL J: 

(gm) tf/t^fVt-fJltCjfc^SO I fVW XTvJm* <&££v\e>*£l!l 
#3g£<**lTV\£„ ^^HtJC LOCOS (local oxidation of s 

ilicon) S&&ffiV*&»-£lCoV*T(0*>0>-e&»;> ^©fiftft&jWSV^iffflSia:/ 
^^*>^©(ST* s ^:^<3&oTV^So ^{C, PMO S F E Ticfc^TliSMtJg 

itm (sio 2 i) y, so ii!itcffi»js**«in^e,tisfe«)i: 

[0 0 0 6] 

©/^fc+^Hcfg^Lfc^lcfc, NM O S ? ^ j: »; tl^^ffi 

ML. PMOST?li**;*:*Sfcv03i#«:tt3£LTV^ 0 _tfBH:£ 
T?lif&»#/h3 v^SftTV^ SitSi 0 2 ©3&B®^«©aSWCj:£/£:fr(B 

[0 0 0 7] 

, Sit'2. 5X10~ 6 /°C, S i 0 2 T' 5 X 1 0 ~ 7 /°CT'&U. 

^(D^iZ SitSi O^-yyv h&^JtgiCfcoTfc »J, flA^fiS^T 
<fc e> f=.&>lZ S i ^(Z)±®#fCJ±M/^^^#§^-r^o 
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SOIIf/BOXlf) ^t^S^t<*5, Z<Dtctb. SOII^fV> 
^MiMS O I f7U ^tr#i)^^ < ffi^t < BOXB|£?i|<-t*U£ 

[0 0 0 8] 

[0 0 0 9] 

>*;v#7£f£2*iMO SFET^U ±8BlS*««illt©»»9l««««J:IB±» 

[0 0 10] 

S/ 'J n > K i: £ ft J» L % ^JR T? jgf* $ n X V x T % & v * . 
[0011] 

[0 0 12] 

m i ©nj6om«i 

El 1 liZKO5§0B©H 1 CDJISfeM©, SOI (silicon on insulator) #5t©« 
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9 (mosfet) &m*.f£¥m{*mn&m'*m*immm'C3b 

So 

[0013] 

frWlitWk (BOXI) 4 2t, ^©±tCffiSS*lfelS*«»JK4 3 -e©J:{c 
BBg3*lfc±JlBOXjBl4 4 41, f©±iC|SI^HfcSOI||2 5 ££^£ 0 

JSX&SSO IJf2 5 4l£«U SO Ijg2 5 4l^t-£*I&&<»M:ffiltf)ii®fr 

%m%:<D®.MMmL, fr*D, >pt*< 4:% so ii2 sKfemztiz^mfam^o) 

4 3 #8W£*lXV*5o 
[0014] 

i«2llt SiCTieii/U n>X*7gj*3*iX^S. TJSB-OXJK4 2&t>* 
±!BOX||4 4tt, MliMi/'J3> (SiOg) X7gJ*<**lXV^. i^i; 
^fOH4 3tt, J/U n^lKX^StlXVAS. -i-mx.^4:, *&;fr«ftlffl|4 3 l£S 
OII25 4:|^-©$JW-X«^3*iXVNS4:m^ i4l%>X^*. Z<D*/Vnym 

[0 0 15] 

SOIl2 5{Cit MOSFETOV-^, • Fl/>f>3 1, ^>*^2 

7#jg/*3*ixv*S. * 2 7<o_ticy- hft8i§ffi|2 8#gEff3*u -e© 

[0016] 

3©«fc e>&MO S F E Tii, m&-t&m<DM^ iiWfflMOSFET^ 
ny (Si0 2 ) X7£j&3*lX33*J, ST I (shallow trench isolation)^^ J: 
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[0 0 17] 

*^3K©^J»© SOI MO S F ETtt^$SS©%0T?fe »J, S O I JK 2 5 
tt, mmtfWX.&ffi5 0 nmt'^. SO 112 5 £j£;frlIftJji 4 3 fcCDlBKCfl" 
^E-r-SJljiB OXI4 4 tt, S O I]g|2 5 HftmUmmX'&V . MAtf$f|50n 
mtf»»J, TIBOXI4 2H ±1 B O Xi 4 4 j: U < , 

fljltf»15 0nm7?»6. * fe, J&^JiKf&iR 4 3 CDig|J¥te, TIBOX14 2 

, ±fBbfe«fce>ici/u a>i«$nt^'j, s o i m 2 5 1 mmm<D®tBm 

[0 0 18] 

£Jl±©j;9}:, *mM<Dl&M<DW&.\*. SOII2 5(DT©BOXl (H6© 
2 2{C*B^1?-£) tf2f (4 2, 4 4) tC^W&tl, * ffilZ F~ tf > ^3 ftT V\ 
&V^>U3> (;>K-^>'J3>) ^e>^5^^^4 3##A£*lTV>S 
jfetCfeV^T, TOSOI-MOSFETilM^S. 
[0019] 

i»i7«3Bnii4 3 %so 112 5 nmnm&m&m&mzmh, 
ttfc«s«»«*»e>©aii<BTK:fpv^so 1R2 5 nmnm&m-tzfcto. ±mb 
0x4 4 z.j&jimmm4 3£>#-e&*i&, ±cflcss= *i^i©^ja©j:^jc 

, ±JgBOXBU 4 ^^t±Ticso Ii25 i:jcs*afnflt4 3#fgS3*lT 
3jf#3gtt, Tlcfith&£frJ:JCt&£&SfrW:, ±MC0S O 112 5 iiTf 

mmcommvit, so 112 stj&iimmm* 3<Dmmmmmitm^zmm^^ 
<dh\ mz<Dfrx*®:£z> 0 *mm<nmm<D£oiz, TWiz&m?2>j&jiMftsm4 
3<Dj$ffmwe. z.(D3mn3ki$±iz{hiz&a? mmizi*. ±m<z>3 
m<D&friz y TMBOXM4 ztzzmom #*y, £tc.m*&Mm2 Qommtf 
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So Z\<D£o\Z. SO 1 12 5tfy\zmzRZ>ffi.\ft*:mffl't2>m^ mj]\z&& 
SO I -MOS F ET(D$$'&i&T : &M}-tZ>Z.£tfT*gZ> a 
[0 0 2 0] 

fit, _tia<z>j:e>&c, so imtfTizjxzmfa*:&im-?z>$hmit*i*<-fz> 

[0 0 2 1 ] 

Z\<D£o\Z, J^H^BM 3 tfm^n. SOIl2 5Ci^J5i;M/h3<^ 

a. tcDig (st im\z£.z>m*ftMmm$L<DV%) izj$ttzx.y?-y>ft>mm 
fir% j&jj&mm* 3<Dmmiz. rmBoxmt.mmm(Dmmt^s 

[0 0 2 2] 

±!BOXl4 4 5:i<t§r ( !:t\ S O I B 2 5 ^JS^J^II 4 3 iZ 

&s<±mBoxm4 4<Dmm^&m.t>nmw4^^^z£iz£ »jsoii25^ 

fjMfami 3 \ZMfrZ>J&j]*/hti < LT^S- fit, ^tf>/h£ <&o£^;fr£ 

so i m 2 5 ni&jimmmi 3 ^-e^SLT^u, ^vm**^ 

ilWmWkA 3<Dl5rf*g\,\ TJSBOX)^4 2\ti:mmm^^(Dx% "tarn 

B&&mtftmM'i^^z\£iz£*)ft£?zmtii l z*n^t>K ?<z>m±ut*mft 
sz^mmm^ z\zmfrv, so ugi2 ^\z\,t^Emt,^r^ 0 

[0 0 2 3] 

TSB OX14 2^#^Et-s^i:{c<fc y, v-*- KU>f >tf>£«tc*f 

tSf4^Itt±lBOXl4 4 ©gitTlB OX§4 2 <Z>3F£5gEfi© Sl ?<J^ 
Itnrt^gS©"?. ±!BOXl4 4 ilTJfBOXM4 2 Sr^ffUfeJ? 

^SftfiSO lMM^T©*feii*^fcilcti©mM«)^g{C^^5ftiM4 3 
£tS!tt£ <fce>lCLfctf)T% S O I »^<Z)|S*©^*S:«/MSJC«I^.oo, mtsm. 
fD«4 3TOTIBOXI4 2 <z>JK/* &-Mfrlcj? < f S r i: % «T|g £ &3 . o£ 
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y, ¥*tt»«2 1 £ SO 112 5 4:S:^»^*BOX«©»KJPS:ff<'t*i 

[0 0 2 4] 

^SOlR2 5fif»j|tS (3P#£5:MhLTlfrff^£) Cl£#M<&£k& 
[0 0 2 5] 

W±©r £ «fc U, SOI -MO SFETfflSOI iTfflBOXcfiC F-f >^ 

f£3£lC<fcy, 3F£3*<Z>ig:*#*&<, i^*§:^fOL^^|gi&^©SO I -M 
O S F E T Sr^f * 3 £ tfi »Sm £ & S„ 
[0 0 2 6] 

ftir, ^mfrmwii 1 ^Mts (02 (a) ) „ ¥##aisi i«, 

(02 (b) ) . r<Z>t§-a\ xtT^^rJ/^^^Ml 2©JKJ?tt 
0 /tm^StlS, 
[0 0 2 7] 

xfcr*3fS/*/l/j£:R* 1 2CD*®{C, $Ht#UI£MLT, lftJ/'Jn> 
!4 4Mt5 (0 2 (c) ) o r©afcfl;S/U3>K4 4tt«fC±MBOXJ« 
4 4 £ LT5fU«StlSt»<Z)"??fey, IKj?ttW^.«*&5 0 nmfcStb*. Xlf*^ 
i^^MSH 2©e>"b, Sft-ff:StiJ&^ofeaJ^2 5tf*/Vn>N£LT& i ). 
Z.<Dm&&&KLSO II25t LT*rJM£*l<5 0 

[0 0 2 8] 

rkiz, wiiti/V nym* 4©i]gicc vd&icJ: y, ;>F-^ - jK'J^'Jh 

>I13&I^f5 (0 2 (d) ) „ ZODitfy J/U 3 <DJ?3 t*M;U£&l 

2 3 0 nmilSJlTV^,, 



2003-3039735 



#2 002-290989 

[0 0 2 9] 

(H2 (e) ) . r«^'j3>H4 2«tfCTlBOXl4 2£L 
130o^ !ftffc3*lJ&frofcas# Gftl 5 0 nm) 4 3 ttsKU S/ U 3 >M £ L 
[0 0 3 0] 

d*uc«ky, s o i Fit) io« 

[0 0 3 1 ] 

±«©aK>K*«4:ttJMK:, /<-Xfflf##ll2 1 ?:ffllt5 (03 (a) 

) . 

[0 0 3 2] 

(M^iii ooom) &&mvm:> mmm^n^\ ■znbzmm^T 
ftsy^fc^s (S3 (b) ) 0 

[0 0 3 3] 

ifiy-&*5 3ixfesj<> ks*i o©*® (S3 (b) r°±m) ^e>, ¥ 

;i/2 5 ZffiM&mZ («Atf»5 0nm) tifeSiTfiitS. 3;fttCi:»J, S 

(0 3 (c) ) . 

[0 0 3 4] 

7£JC. _hfB<Z> J:-5{CLT^StlfcSO iSt^Xtf # **/*r/UI&&M 2 5 (D 
lft*ll2 6«:^tS (03 (d) ) . Z<7)ST HZ&\,^XBmznZ>hl'y* 



1 0 
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4 2fCtti8L&^) ^T'feotfeK, MtfCD&O {CTMB OXJ^4 2fC£T* 
[0 0 3 5] 

mz. XtT #3f^;W&:RJi2 5<z>^t®_t&c M*n<z>:£&T% ^-hifftll2 
[0 0 3 6] 

#CSC, Xt°3f=are/^;i/^J»2 5 tC, M^liiU> (P) £ nMcD^M^fc 

mmm 3 1 £7£$;-f & (ii) „ 

[0 0 3 7] 

S. d*UC£*K ^#^fi^^^-g>o 
[0 0 3 8] 

J^_tMLfcJ:e>{C, ^©IWi©SO Hfi£(Z)MO S FETiC^3V\T« 

oxi4 4 & v *mBm&m<D±i*^i&±iMmm4 3#iefi£n£fe#>, so 1 

V^C£ U3§£-f <§>*&*) 5&VhS<J&5. Z\(Dfrtb, jS^CSHtSNMOSFE 
TT*<Z)#M<D^T£M^£r iff|g|&*<Z>SO I -MOS FETi 

[0 0 3 9] 

yrxi/V uyitmmmj&mT-tfV i/Vny£tez B ) 

[0 0 4 0] 
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six-easy, soim2 5nm&xa>mBmekmt:ii"jr&ifi* ^1*143® 

SO IK 2 5©»»3R««J:y*.^:*^tltf-»Av^ ±IBOX 

14 4 (Dmmmmm^tm^i&^r-sbiz s o i m2 btfTizaizfczMmzmm 

[0 0 4 1 ] 

S4 \t^<Dnm<Dm2<Dmmm^-t so 1 -mo s FET©ii^ti»s 

[0 0 4 2] 

TV*fcV%$/'J r3> (S i ) K/^^T-^^ (G e) JK/S/U 3> (Si) m<D 

lS/ij3>R6 3i:^&fifc5. m-'JMe 2 tt, ±i^'Jn>I6 3W 
Tfi"J3>i6 1 <Z)#* J;»J fej?VA 0 T«S/U 3>JK6 1 <Z>JRJ?ttM^.«*& 2 
Onnu ^1/71>)M6 2fflIJ||j:|9Ji!j:||l 0 0 nm, ±Mi/'Jn>l63 

JSBOX^4 2<£>|g£jp: ($Jl 5 0 nm) ilB^^U V> 0 
[0 0 4 3] 

16 2 t(Z)lit®ic^"rsiSt®«ffiS:TtfSifc^BriBi:«i»;M* Lvn 0 
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[0 0 4 4] 
[0 0 4 5] 

^|i?!&lC$g^-rs;i:£#T?£.5 0 *t\ 111 <Z)!Ufetf>7£J&K:^T®2 (a) 
73rMEl2 (c) £#{$LTIBf£Lfc<Z>£|SI*ai, »* 1 1 <Z)±tcx t?# ^> ^;w& 
M2 5^ita*i, *(Z)±lc^b2/y=r>l8l4 4*«BB«3tife«Ji«3g (H2 
(c) ) ^#5. 

[0 0 4 6] 

i^CtC, miti/V =r>JK4 4 <Z)±JC, CVDSlCfcy, *f7KU 2/U H>BI6 3 

so IM2 5/\<z>j55^7Ol^»S:ai^.Si4:^BriBi:3&»;M*L/V^ 0 rti 
tt, S O I jf 2 5 feWfijfr 6 S/ U =i >«JCjt^T*v%JH»»«jRS:^'r <5^-7 

fAi6 2jc#^y, so ijs2 5Kfia%.bn$>j&j]Zm%i-t srt^ttsj: 

tSft, ^l/7--)Al6 2©JRJ?tt#!I^.«*&l 0 0 nm^tl^. 
[0 0 4 7] 

t* (H5 (b) ) . ZZX% JKU 2/U 3>15 5©IfWJi«$fl 1 7 0 n m 
[0 0 4 8] 

#CJC, /K'Ji/'j3»|55$:iWbT, tjsboxibu 2£fcsgMt;s/y 
(H5 (c) ) . »'j3>l42tt > t{CTlBOX!4 
2 £ UTfrJMS tl&^CD T'fe*;, -e©KJitl±WAlijKj 1 5 0 nm££#l£ 0 /ftU 
J/'J3>H550^, gftft3*lfcfrofc8lS#6 1 liffeJCTJistfy 2/y 3>«6 
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« • 

[0 0 4 9] 
[0 0 5 0] 

it^tt, so im2 5izmfrz>m±itf-m'i^<tez>o z<Dt^, mtuzm 

Bt^NMO S F ETWt U T(D#m^©<ST5:-jS^0Jt--5 3 ^^T'^. 
iff|ggfr;frtf>SO I -MOS FET&f5;t^T't^. 
[0 0 5 1 ] 
[?§0^©^] 

^_t<D j: e> tc ^ig^gicj:^^, so imt bo xmomBm&momicj:^ 
x, so imtfTizaizixzMfazmffl-tz>z.ttfxf*. ^ot, Boxits 
o imoiMmmmmom^izi: vm£.i-2>fo±j<D&wz%vm<. ^nm^ 

<, S«;^$V^H(D^&#'|££;tt-^ S O I^CDMO S F ET&f^fc 
[0 0 5 2] 

-I/I^<tsri:^ , et5. fiP*>, ±JSBOX^cDWMiS[^i:bieeU/h$VN 
r htcj: »J, S O IlK^TlCiatcSSMlRlS:— WftHm-TSClil^^^S. 
[0tg<z>ffi#fc^9!] 

[0 1 ] *mnv>m i ©*«©^ffli<z)^#<*«*s3%'r m®mT*$>5 0 
lei 2 ] mi ©*j»<D^«©^#^»*©Kat*at©«-xss:^"rH , T?* 

[0 3] ^1 fflHS©»^MtCDiM^0#lI^itHT^ 

So 
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« • 

•2> 0 

[0 e ] ftm<b¥mftmm*B-*mffimr-&z>o 

[0 7] ^©^##:^«CDFpaffl*$:^i-0T^^ o 

[?£##> i&BJ!] 

2 1 mWt. 2 5 SOIE 4 2 TiBOXE 4 3 jS^SHftlBI 
, 4 4 ±!BOXi, 5 3 foJlWmWk, 6 1 U =1 6 2 

tfjw-y&Wk. 6 3 $/y=i:/R 0 
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[9MB] S O I -MO S F E Tmfcff#«iCfe^t, 

im&mm ^mfamwi (2 d <d±k. Tmm.8>&&mim(4 2). j^sst 

»i (4 3, 5 3), ±Jg«tf>&*BMUi (4 4), SOU (25) ©HBlCJ^ 
/*S*U ^*Mf0m (4 3) ®HftM9Sftft^±«%«>&»flftfl:0l (4 4) CDj« 
»#«J:»J:*g^. j£;frttfDR (4 3, 5 3) li, ^©WM^SOIl© 

(4 3) , i&v^i, S/ya^Ki:, ^<2±{cBJg£*i£>f;bv;i?ABI£, ^eco 
±lcB«StifcS/y=i>I!li:S:*JiLfc*^BI (5 3) 
[»jRH] III l 



l 



£B5E4# 2003-3039735 



#2002—290989 



ffi m a m & m n 



j5U## (0 0 0 0 0 0 2 9 5] 

1. MMUiB 1990^ 8H220 
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